











WKH H൵HFW RI LPSRVLQJ VDQFWLRQV RQ WKH RSWLPDO DOORFDWLRQ
RI UHVRXUFHV DV ZHOO DV WKH PDJQLWXGH RI ORVVHV LQFXUUHG
E\ERWKWKHH[SRUWHUVDQGWKHLPSRUWHUVRISURGXFWVIDOOLQJ
XQGHU WKHHPEDUJR0RUHRYHUD IRRGHPEDUJRFDQKDYHD
VLJQL¿FDQW H൵HFW RQ WKH GLVWULEXWLRQ FKDQQHOV RI ERWK WKH









7KH OLWHUDWXUH RQ HFRQRPLF VDQFWLRQV VKRZV WKDW WKH\




FRXQWU\ FDQ UHGLUHFW H[SRUWV WR RWKHU FRXQWULHV H൵HFWLYHO\






IRU H[DPSOH .XWOLQD'LPLWURYD  WKH FRXQWHUPHDV







WRUV LQ ZKLFK WKH (8¶V H[SRUWV H[SHULHQFHG D VLJQL¿FDQW




UHSODFH WKH LPSRUWVRI FHUWDLQEDQQHGSURGXFWV DOWHUQDWLYH
VRXUFHVDUHOLPLWHG5HJLRQVZLWKLQFUHDVLQJH[SRUWVWR5XV
VLDLQFOXGH7XUNH\DQGWKH&RPPRQZHDOWKRI,QGHSHQGHQW
6WDWHV &,6 FRXQWULHV GDLU\SURGXFWV DQG IUXLWV DQGYHJ





RIFRPSHWLWLRQ LQ WKH5XVVLDQPDUNHWZKLFK LQ WXUQ OHG WR
DQ LQFUHDVH LQ WKH SULFHV RI VXEVWLWXWH SURGXFWV IRU VDQF
WLRQHGSURGXFWV7KHUHDUHWZRH൵HFWVRIWKHHPEDUJRRQWKH






QDWLYH LPSRUW FKDQQHOV IRUSURGXFWV WKURXJKFRXQWULHV WKDW
ZHUHQRWRQWKHEDQOLVW)RULQGLYLGXDOJRRGVIRULQVWDQFH
FKHHVH LPSRUWLQJ RI SURGXFWV FRQWLQXHV WR EH FDUULHG RXW
XQGHUWKHJXLVHRIDGHODFWRVH$WWKHVDPHWLPHWKHTXDOLW\
RIWKHSURGXFWVSURGXFHGGXHWRDEDQRQLPSRUWVRIPLON



















































FRPPRGLW\PDUNHWV7KLV IDFW FRQ¿UPV WKHQHJDWLYHH൵HFW
RI WKH LQWURGXFWLRQRI5XVVLD¶VUHWDOLDWRU\VDQFWLRQVIRU WKH











































HPSOR\HG WKH LQGLFDWRUV OLVWHG LQ7DEOH7KHVH LQGLFDWRUV
ZHUHLPSOHPHQWHGIRUWKHJURXSVRIJRRGVOLVWHGLQ7DEOH
%\ WKH WDUJHWLQJRI WKH5XVVLDQ LPSRUW VXEVWLWXWLRQSROLF\





6WDWLVWLFV RI WRWDO H[SRUWV IURP
$XJXVWWR'HFHPEHU
1HXUDO QHWZRUN IRUHFDVWV WKH
VWDWLVWLFV IRU WKH QHXUDO QHWZRUN
OHDUQLQJ DUH IURP -DQXDU\ 
WR -XO\  ZKLFK DOORZV
DQDO\VLQJ WKH G\QDPLFV RI SRV
VLEOH H[SRUWV SURYLGHG WKDW WKH
HPEDUJR ZRXOG QRW KDYH EHHQ
LQWURGXFHG
5HVSRQVHV WR WKH H[SRUW VKRFN
ZH XVH WKH VWDWLVWLFV RI +XQ
JDU\¶V WRWDO H[SRUWV DQG H[SRUWV
WR5XVVLDLWLVLPSRUWDQWLQWHUPV
RI WKH DQDO\VLV RI WKH UHVXOWV WR
QRWH WKDW H[SRUWV WR 5XVVLD DUH
LQFOXGHGLQWRWDOH[SRUWV
6WDWLVWLFV RI LPSRUWV IURP &,6
FRXQWULHV IURP $XJXVW  WR
'HFHPEHU
6WDWLVWLFV RI SURGXFWLRQ RI VDQF
WLRQHGJRRGVIURPWR
RQO\ \HDUO\ VWDWLVWLFV DUH DYDLO
DEOH
1HXUDO QHWZRUN IRUHFDVWV WKH
VWDWLVWLFV IRU WKH QHXUDO QHWZRUN
OHDUQLQJ DUH IURP -DQXDU\ 
WR-XO\
5HDFWLRQ WR WKH LPSRUW VKRFN
WKHUH DUH VLJQL¿FDQW GL൵HUHQFHV
IURP+XQJDU\DVWKHGDWDRQWKH
&,6 DQGRQ WKH LPSRUW IURP WKH
RWKHU ZRUOG DUH SUHVHQWHG VHSD
UDWHO\
'DWD VRXUFHV +XQJDU\ +XQJDULDQ &HQWUDO 6WDWLVWLFDO 2൶FH KWWSVWDWLQIRNVKKX
6WDWLQIR 5XVVLD 5XVVLDQ )HGHUDO 6HUYLFH RI 6WDWH 6WDWLVWLFV KWWSZZZJNVUX
%RWKWKHVHGDWDSURYLGHUVDSSO\WKH6WDQGDUG,QWHUQDWLRQDO7UDGH&ODVVL¿FDWLRQ





 WV 0HDW DQG HGLEOH R൵DO RI
SRXOWU\RIKHDGLQJIUHVKFKLOOHG
RUIUR]HQ
 WV 6DOWHGPHDW LQ EULQH GULHG
RUVPRNHG
 WV 6DXVDJHV DQG VLPLODU PHDW










 WV )RRG RU UHDG\PDGH SURG



















ZKHUH a FRQVWDQW YHFWRU AAp PDWULFHV RI PRGHOSDUDPHWHUV DXWRUHJUHVVLRQ FRH൶FLHQWV y
t








:H XVHG$NDLNH ,QIRUPDWLRQ &ULWHULRQ $,& $NDLNH





















































































































)LJXUH  0RQWKO\ SHUFHQWDJH FKDQJH LQ WKH YDOXH RI IUXLW DQG












RI PHDW SURGXFWV UHPDLQHG RQ DYHUDJH XQFKDQJHG 7KXV










6WDELOLVDWLRQFRPHV VHYHQPRQWKVDIWHU WKH LQWURGXFWLRQRI
WKH HPEDUJR 7KH 1$5 VKRZV PL[HG IRUHFDVWHG G\QDP
LFVRYHUDSHULRGRIVL[PRQWKVDIWHUWKHLQWURGXFWLRQRIWKH
HPEDUJR LQ IUXLW DQGSRVLWLYHG\QDPLFV LQYHJHWDEOHV7KH
UHDOG\QDPLFVRI+XQJDU\¶VH[SRUWVWRDOOFRXQWULHVRYHUWKH
VDPHSHULRG LVQHJDWLYH&RPSDULVRQRI WKH UHDOG\QDPLFV




























0HDW )UXLWV 9HJHWDEOHV &KHHVH
$XJXVW      
6HSWHPEHU     
2FWREHU      
1RYHPEHU    
























































































7KXV WKH LQWURGXFWLRQ RI WKH IRRG HPEDUJR GLG QRW
FKDQJH VLJQL¿FDQWO\ WKH DQQXDO LQGLFDWRUV RI DJULFXOWXUDO
SURGXFWLRQ 7DEOH7KLV VKRZV WKDW WKHH൵HFWLYHQHVVRI






DQDO\VLV ZDV FDUULHG RXW XVLQJ WKH YHFWRU DXWRUHJUHVVLYH
PRGHOZKLFKDOORZHGWKHH൵HFWRIWKHSURGXFWHPEDUJRRQ
WKHG\QDPLFVRI+XQJDU\¶VDJJUHJDWHDJULFXOWXUDOH[SRUWVWR








HPEDUJR IRU ERWK FRXQWULHV LQ SDUWLFXODU IRU PRVW RI WKH









+RZHYHU WKH H൵HFW RI WKH HPEDUJR RQ5XVVLD LV QHJDWLYH
WRREHFDXVHRIWKHOLPLWHGSRVVLELOLWLHVRIUHGLUHFWLRQRIWKH
LPSRUWVDVVKRZQE\9DQ$FROH\HQ$OVRWKHUHVXOWV




7KH SURGXFWLRQ RI GRPHVWLF DJULFXOWXUDO SURGXFWV LQ
5XVVLD GHVSLWH WKH LQWURGXFWLRQ RI WKH IRRG HPEDUJR KDV
UHPDLQHGSUHGRPLQDQWO\DWWKHOHYHORIFRQWLQX
LQJ WKH WUHQG WR UHGXFH SURGXFWLRQ JURZWK UDWHV DIWHU WKH
DFWLYH RYHUKHDWLQJ RI WKH IRRG PDUNHW LQ  7KXV WKH
DGYDQWDJH IRU WKHGRPHVWLFSURGXFHUZDVH[KDXVWHG LQ WKH





2XU ZRUN HPSKDVLVHV WKH SUREOHP RI DVVHVVPHQW RI
HPEDUJRSROLF\H൵HFWLYHQHVVZKLFKLVUHÀHFWHGLQWKHPHWK
RGRORJ\+RZHYHUPRVWH[LVWLQJPRGHOVHPSOR\SULQFLSOHV
ZKLFK ZHUH LQLWLDOO\ GHYHORSHG IRU VFHQDULR DQDO\VLV DQG
FRXOG QRW SURYLGH DQ\ HVWLPDWLRQ RI SROLF\ H൵HFWLYHQHVV
7KXVWKHSURSRVHGPRGHOLQFOXGHVWKHIROORZLQJRXWSXWVLJ
QDOVIRUWKHDQDO\VLVVWDWLVWLFVRILPSRUWVH[SRUWVVWDWLVWLFV





WREHDQDO\VHGDV LI WKHHPEDUJRKDGQRWEHHQ LQWURGXFHG
5HVSRQVHV WR WKH VKRFN LOOXVWUDWHG WKH FRXUVH RI HYHQWV LI
WKHUH ZDV QR UHJXODWLRQ WDUJHWHG WR VWDELOLVH WKH VLWXDWLRQ






SXUFKDVH SULFHV IRU IDUPV FDXVLQJ WKHP VHYHUH RSHUDWLQJ
ORVVHV7KLVGHWHULRUDWLRQRISUR¿WDELOLW\KDVFRQWULEXWHGWR
GHOD\V LQ SODQQHG LQYHVWPHQWV DQG FDSLWDO H[SHQGLWXUH$V
RXUUHVXOWVVKRZWKHVKRFNKDVEHHQDV\PPHWULFWKH+XQ
JDULDQHFRQRP\ZLWKLWVVPDOOHUPDUNHWVL]HDQGDEVRUSWLRQ







&RQFHUQLQJ WKH OLPLWDWLRQV RI WKH VWXG\ DQG SRVVLEOH







0HDW )LVK 0LON )UXLWV 0HDW )LVK 0LON )UXLWV
$XJXVW             
6HSWHPEHU            
2FWREHU             
1RYHPEHU            




    
0HDW        
)LVK      
0LON      
9HJHWDEOHV       





$GNLVRQ 0' 3HWHUPDQ 50 /DSRLQWH 0) *LOOLV '0
DQG .RUPDQ -  $OWHUQDWLYH PRGHOV RI FOLPDWLF HI
IHFWV RQ VRFNH\H VDOPRQOncorhynchus nerka SURGXFWLYLW\
LQ%ULVWRO %D\$ODVND DQG WKH )UDVHU5LYHU %ULWLVK&ROXP
ELD )LVKHULHV 2FHDQRJUDSK\  Ǧ  KWWSVGRL
RUJMWE[









%RXODQJHU 3 'XGX + )HUUDUL ( DQG 3KLOLSSLGLV * 
5XVVLDQ5RXOHWWHDW WKH7UDGH7DEOH$6SHFL¿F)DFWRUV&*(
$QDO\VLVRIDQ$JULǦIRRG,PSRUW%DQ-RXUQDORI$JULFXOWXUDO

























)LUDQFKXN$ ɇɟɡɚɤɨɧɧɵɣ ɪɟɷɤɫɩɨɪɬ ɢ ɚɧɚɥɢɡ ɷɮɮɟɤ
ɬɢɜɧɨɫɬɢ ɪɨɫɫɢɣɫɤɨɝɨ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɷɦɛɚɪɝɨ 















V\VWHPV ,QWHUQDWLRQDO -RXUQDO RI &RQWURO   
KWWSVGRLRUJ
0DULQRY 1  'R HFRQRPLF VDQFWLRQV GHVWDELOL]H FRXQWU\
OHDGHUV"$PHULFDQ -RXUQDO RI 3ROLWLFDO 6FLHQFH  
KWWSVGRLRUJM[
0F*LOOLYUD\ ) DQG 6PLWK$  7KH LPSDFW RI OHDGHUVKLS
WXUQRYHU DQG GRPHVWLF LQVWLWXWLRQV RQ LQWHUQDWLRQDO FRRSHUD
WLRQ -RXUQDO RI &RQÀLFW 5HVROXWLRQ   KWWSVGRL
RUJ
3HVDUDQ++DQG6KLQ<*HQHUDOL]HGLPSXOVHUHVSRQVH








(XURSHDQ -RXUQDO RI (FRQRPLFV )LQDQFH 	 $GPLQLVWUDWLYH
6FLHQFH
9DQ$FROH\HQ07KH,PSDFWRI6DQFWLRQVRQ7UDGH$Q
$SSOLFDWLRQWRWKH(XURSHDQ5XVVLDQ&DVH8QSXEOLVKHGSDSHU
DYDLODEOH DW KWWSVZRUNVEHSUHVVFRPUHVHDUFKLQLQWHUQDWLRQ
DOWUDGH/HXYHQ.8/HXYHQ$FFHVVHG-XO\
